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Invited Review

The adipose tissue in the human body is there for the 

best, the bad and the worse.

From Charles Lapiere and Erik Maquoi (Exp Dermatol 
2007; 16: 45-70)

Prologue 
The Big Bang model is the prevailing cosmologic hypoth-

esis of the early development of the universe, suggesting 
that it was once in an extremely hot and dense state that ex-
panded rapidly about 13.7 billion years ago. The Brain’s Big 
Bang was described by Gerald M. Edelman and Giulio Tononi 
in their book A Universe of Consciousness: How Matter Be-

comes Imagination (New York: Basic Books 2000). Accord-
ingly, the Adipose Big Bang exploded on 1 December 1994, 
the time of the first publication about leptin, an adipocyte-
secreted hormone (Jeffrey Friedman et al., Nature 1994; 372: 
425-32), followed by an expanded research in adipobiology 
of disease. 

Introduction

Today, the prevalence of obesity-related cardiometabolic 
and cancer diseases is increasing dramatically worldwide. The 

World Health Organization has predicted a „globesity epi-
demic“ with more than one billion adults being overweight 
(BMI over 25 kg/m2) and at least 400 million of these being 
clinically obese (BMI over 30 kg/m2). Arguably, studies on 
both white adipose tissue (WAT) and brown adipose tissue 
(BAT) are at present a hot topic in biomedical research. Insu-
lin resistance, inflammation, endothelial dysfunction, hyper-
tension and dyslipidemia have been implicated in the effects 
of adiposity on human health, but the mechanisms respon-
sible for these pathogenic effects have not been fully eluci-
dated. Two sub-fields of “white” adipobiology are currently 
of intense study focusing on endocrine and paracrine activity, 
respectively. Other sub-fields include (i) a “revitalized” sig-
nificance of BAT, and (ii) ectopic fat present in nonadipose 
tissues such as liver and striated muscle; both are beyond the 
scope of the present review.

Adipose tissue is an endocrine and paracrine organ 

Recent studies have shifted the paradigm of WAT from 
simple energy storage to being the body’s major endocrine 
and paracrine organ. Accordingly, multiple signaling proteins 
synthesized, stored and released by WAT have been identi-
fied, and collectively termed adipocytokines or adipokines. 

ABSTRACT

White adipose tissue (WAT) is a dynamic multicellular assembly composed of adipocytes and stromovascular cells, including fibroblasts, endothelial and 
immune cells, nerve fibers, and stem cells. In humans, WAT is a responsive and secretory (endocrine and paracrine) tissue partitioned into two large 
depots (subcutaneous and visceral) and many small depots associated with the heart, blood vessels, major lymph nodes, prostate gland, ovaries and 
mammary glands. This short review conceptualizes evidence for the paracrine activity of adipose tissue in founding a new research field, designated 
adipoparacrinology. Here we focus on (i) epicardial and periadventitial adipose tissue in atherogenesis, (ii) mammary gland-associated adipose tissue in 
breast cancer, and (iii) periprostatic adipose tissue in prostate cancer. Other examples include: (i) mesenteric adipose tissue in Crohn’s disease, (ii) lymph 
node-associated (perinodal) adipose tissue in Crohn’s disease and HIV-associated adipose redistribution syndrome, (iii) infrapatellar fat pad (Hoffa’s fat 
pad) in knee osteoarthritis, (iv) orbital adipose tissue in thyroid-associated (Graves’) ophthalmopathy, and (v) parasellar region-associated adipose tissue 
in brain disorders. The therapy aspect of adipoparacrinology is also discussed.
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The name “adipokines” carries a more accurate message than 
the name “adipocytokines” (“adipocyto-kines” or “adipo-
cytokines”), because the term “adipokines”, as introduced in 
2000 (1), embodies the proteins secreted by both adipocytes 
and non-adipocyte cell types of WAT as well as both the cy-
tokine and non-cytokine proteins (1-3). At functional levels, 
adipokines are linked  to a myriad of biological functions in 
health and disease, beyond lipid and carbohydrate metabo-
lism. Altogether, WAT is a secretory and responsive cellular 
assembly (Figure 1) partitioned into two large depots (subcu-
taneous and visceral) and many small depots associated with 
the heart, blood vessels, major lymph nodes, prostate gland, 
ovaries, mammary glands and pancreas (Figure 2). 

When accumulating, WAT is infiltrated by immune cells 
such as macrophages, lymphocytes and mast cells (4, 5), which 
are probably active components of its secretory machinery. 
The possibility that the endocrine secretory activity of large 
adipose depots may directly contribute to the altered blood 
plasma levels of certain adipokines has recently enjoyed con-
siderable attention; this defines the field of adipoendocri-
nology. The paracrine secretory activity of the small adipose 
depots has also become a focus in the adipobiology of dis-
ease. Similarly to endocrine products of large adipose depots 
reaching many organs via the bloodstream, each small, organ-
associated adipose depot, when enlarged, creates an unique 
paracrine environment that could affect its neighboring tissue 
by a variety of released adipokines; this defines a new field of 
study: adipoparacrinology of disease (Table 1). 

Adipoparacrinology of atherosclerosis: the role 
of epicardial and periadventitial adipose tissue 

An artery affected by atherosclerosis displays intimal and 
adventitial lesions associated with medial atrophy. The raised 
(occlusive) intimal lesions are classically referred to as athero-
sclerotic plaques. The major cell types comprising plaques 
are endothelial cells, macrophage foam cells, T-lymphocytes, 
mast cells, and phenotypically modified smooth muscle cells, 
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(i) Epicardial adipose tissue/pericoronary adipose tissue 
and cardiometabolic diseases 

(ii) Periadventitial adipose tissue (tunica adiposa) and perip-
heral atherosclerosis 

(iii) Mesenteric adipose tissue and Crohn’s disease and ulce-
rative colitis

(iv)  Mammary gland-associated adipose tissue and breast 
cancer

(v) Periprostatic (and anterior perirectal) adipose tissue and 
prostate cancer 

(vi) Lymph node-associated (perinodal) adipose tissue and 
Crohn’s disease and HIV-associated    adipose redistribu-
tion syndrome (HARS)

(vii) Infrapatellar fat pad (Hoffa’s fat pad) and osteoarthrosis

(viii) Orbital adipose tissue and thyroid-associated (Graves’) 
ophthalmopathy

(ix) Parasellar region (cavernous sinus)-associated adipose 
body and brain disorders (?)

(x) Peripancreatic adipose tissue and type 2 diabetes melli-
tus (?)

(xi) Periovarian adipose tissue and ovary gland disorders (?)

(xii) Epididymal adipose tissue and sexual disorders (?)

(xiii) Retromalleolar adipose tissue and Achilles tendon disor-
ders (?)

(xiv) Epidural adipose tissue and spinal cord disorders (?)

(xv) Subcutaneous adipose tissue and skin diseases (?)

*For references (66-79)

Table 1. Examples of adipoparacrinology of diseases*Figure 1. Schematic illustration of adipose tissue (AT), an or-
gan with secretory (left side) and receptive (right side) ac-
tivity. Arrows at left, from up-to-down, indicate endocrine, 
paracrine and autocrine secretory pathway, respectively

AT

Adipokines Receptors

Figure 2. Schematic illustration of a large adipose depot (vis-
ceral and subcutaneous adipose tissue) and small adipose 
depots (organ-associated adipose tissue). Endocrine action 
(long arrows) and paracrine action (short arrows) of adipoki-
nes and of other adipose-derived signals on various organs. 
Organ parenchyma (grey) is surrounded by adipose tissue 
(white). From (2)

visceral and
subcutaneous
adipose tissue

organ-associated
adipose tissue



the major producer of extracellular matrix molecules within the 
plaque (6). The response-to-injury paradigm of Russell Ross (6) 
proposes the following key events in the development of 
atherosclerotic plaques: (i) endothelial dysfunction, (ii) lym-
phocyte and monocyte extravasation into the intima, and (iii) 
vascular smooth muscle cell proliferation and oversecretion of 
matrix molecules. 

Interactive hypothesis of atherosclerosis 

Because advanced intimal lesions lead to luminal loss, re-
sulting in infarction, the intima is considered the most impor-
tant vascular area involved in atherogenesis (6). However, it 
is unlikely that such a single vector can mediate a multiplex 
pathological process like atherogenesis. 

In 1962, Schwartz (cited by 7) wrote concerning the pres-
ence of adventitial mononuclear cell infiltration of atheroscle-
rotic vessels: “It is perhaps surprising that such prominent cel-
lular accumulation should have received so little attention... 
Nevertheless, since cellular infiltration of the adventitia shows 
such a constant relationship to the presence and degree of 
plaque formation, it should not be disregarded”. In 1933, 
Smith and Willius (cited by 8) however found that “in most in-
stances, a definite relationship between the excess of epicar-
dial fat and the degree of general obesity occurred”, suggest-
ing a functional relationship between the epicardial adipose 
tissue (EAT), including pericoronary adipose tissue (Table 2), 
and the atherosclerosis of the left anterior descending (LAD) 
coronary artery (9). Arguably, 11 years ago we introduced 
for the first time (i) the term “adipokines” for the secretory 
signaling proteins produced by adipose tissue cells, and (ii) 
an interactive hypothesis of atherogenesis, suggesting the 
involvement of intima, adventitia and associated adipose tis-
sue (1). Such a hypothesis may link the traditional “inside-out” 
(intimal) to an “outside-in” (adventitial and adipose) pathway 
of atherogenesis (9-11).

Periadventitial adipose tissue: the outermost coat 

(tunica adiposa) of the vascular wall

A long standing paradigm holds that the vascular wall con-
sists of three concentric tissue coats (tunicae): intima, media, 
and adventitia. Large- and medium-sized blood vessels (these 
are atherosclerosis-prone) are surrounded by periadventitial 
adipose tissue (PAAT), referred to as the tunica adiposa (12, 13) 
(Figure 3). In the heart, EAT also includes adipose tissue sur-
rounding the proximal segment of the LAD coronary artery, 
suggesting its paracrine involvement in the pathogenesis of 
coronary atherosclerosis; there is no fibrous layer to impede dif-
fusion of bioactive molecules produced by this adipose tissue. 

In recent years, the study of adipobiology has become dom-
inated by an apparently increasing list of adipokines implicated 
in the control of a wide array of physiological and pathological 
processes (1, 9-20) including atherogenesis-related processes 
such as inflammation and vascular tone (21-27). As indicated 
above, obese adipose tissue is featured by adipocyte hyper-
trophy leading to hypoxia (16) and invasion of immune cells (4, 
5); this results in an increased production of pro-inflammatory 
adipokines. By contrast, the secretion of adiponectin, an adi-
pokine with anti-inflammatory, insulin sensitizing, vasorelaxing 

and metabotrophic (favourable effects on glucose and lipid 
metabolism) activities, is decreased in obesity and related vas-
cular diseases (14, 15). 

One aspect of the role of PAAT/tunica adiposa (9-15), also 
EAT (28-30), is whether they facilitate or inhibit the process 
of atherogenesis. It is known that the proximal segments of 
coronary arteries are surrounded by subEAT, and these are 
atherosclerosis-prone as compared to the distal, intramyo-
cardial, adipose-free, atherosclerosis-resistant coronaries  
(1, 8, 9). However, when EAT is totally absent, as in congenital 
generalized lipodystrophy, coronary atherosclerosis can still 
occur, suggesting that a homeostatic presence of adipose tis-
sue is required for coronary artery health. Likewise, the nor-
mal amount of PAAT is likely to be important in maintaining 
the homeostasis of vascular tone and blood pressure, since 
lipoatrophic mice developed hypertension (14, 15). On the 
other end, excessive accumulation of body fat as in obesity 
impairs PAAT secretion, despite an increase in the amount of 
PAAT. In an animal model of spontaneous hypertension (e.g., 
SHR) without obesity, the ability of PAAT to attenuate vaso-
constriction to agonists is reduced, and treatment with statins 
improves PAAT function (14). 

Whatever changes occur in EAT and PAAT, little is known 
of whether they can be causally associated with atherogen-
esis or whether they are a paracrine reaction to the injury 
developing within other layers of the artery wall, particularly 
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Epicardium*

Subepicardium/Coronary arteries (proximal segments)

Pericardium

Atrial septum

* Epicardial adipose tissue covers 80% of the heart’s surface and constitutes 20% 

of total heart weight (28). 

Table 2. Heart-associated adipose tissue loci

Figure 3. Schematic illustration of the four tissue coats (tu-
nicae) of vascular wall: intima (blue), media (red), adventitia 
(violet), and adiposa (white circles). Arrows show that tunica 
media is targeted by both endothelium-derived relaxing fac-
tor (EDRF) and adipocyte-derived relaxing factor (ADRF). As 
indicated in Table 4, vasocontractile factors (not indicated 
here) are also released from tunica adiposa



the adventitia. Given the key role of inflammation in the de-
velopment of atherosclerotic lesions, what role might the 
tunica adiposa play in the process of atherogenesis? As indi-
cated above, the expansion of adipose tissue seen in obesity 
is associated with adipose tissue inflammation, leading to 
an imbalanced secretion including (i) an enhanced release 
of pro-inflammatory adipokines, and (ii) a decreased release 
of anti-inflammatory adipokines (Table 3) as well as (iii) a 
dysbalance in contractile and relaxing factors released from 
PAAT (Table 4). Such a yin-and-yang pattern of cell secre-
tion requires research aiming at (i) the inhibition of secretion 
and/or receptor sensitivity of pro-inflammatory and vasocon-
tractile adipose-derived mediators, and (ii) the stimulation 
of secretion and/or receptor sensitivity of anti-inflammatory 
and vasorelaxing adipose-derived mediators (1, 3, 31-33). It 
is noteworthy that the removal of PAAT enhances neointima 
formation after injury, which is attenuated by transplantation 
of subcutaneous adipose tissue (33). Likewise, high-fat feed-

ing induces inflammation and decreases adiponectin expres-
sion in PAAT, resulting in neointima formation, which is inhib-
ited by local application of adiponectin. 

Further, recent evidence demonstrates that circulating and 
local levels of the neurotrophins, nerve growth factor (NGF) 
and brain-derived neurotrophic factor (BDNF), which are also 
produced by adipose tissue (18, 19, 34-37), are altered in hu-
man coronary atherosclerosis including in subEAT (36) (Fig-
ure 4), also in metabolic syndrome (36) and acute coronary 
syndromes (38). Of note, one our team (LA) provided clinical 
results of the therapeutic contribution of NGF in skin and cor-
neal wound healing (39) and this raises a pressing question of 
whether this may also be the case with a vascular wound, that 
is, the atherosclerotic plaque (6). 

“So what does it mean if” (40) adipoparacrinology is in-
deed a biological rationale in vascular health and disease? 
First, in basic research, we should no longer disregard the 
tunica adiposa, but preserve it in place and subject it to a 
thorough examination. Second, echocardiography, com-
puter tomography, magnetic resonance imaging (MRI) and 
other non-invasive imaging of heart- and artery-associated 
adipose tissue may identify the high-risk population suscep-
tible to metabolic syndrome (30) and atherosclerosis (41, 42) 
and monitor vascular wall changes during follow-up studies 
and therapeutic trials. Third, the “non-touch harvesting tech-
nique” is an example of appreciation of adipoparacrinology in 
coronary artery bypass surgery (43, 44). Fourth, PAAT/tunica 
adiposa may represent a new therapeutic target (2, 3, 12, 24, 
31-33), in artery bypass surgery also (45). 

Of note, transgenic mice overexpressing the sterol response 
element-binding protein-1c (SREBP-1c) exhibit a marked WAT 
reduction accompanied by metabolic disorders (46). From 
these mice “we learned that too much fat is bad and so is not 
enough fat. The punch line here is that a little fat is good”, 
stated by Charles Vinson, a coauthor of the latter article. 
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Yin Yang

Pro-inflammatory signals Anti-inflammatory signals

Tumor necrosis factor-α Adiponectin

Interleukin-1β, -18/ Interleukin-10 
inflammasome

Leptin Interleukin-1 receptor  
 antagonist

Hypoxia-inducible factor 1 alpha Nerve growth factor

MIP-1 (CCL2) Transforming growth  
 factor-β

RANTES (CCL5) Adrenomedullin

Fractalkine (CX3CL1) Calcitonin gene- 
 related peptide

Interleukin-8 (CXCL8) Metallothionein-1, -2

Lipocalin 2

* Modified from (4).

Abbreviations: MIP-1 (CCL2) - monocyte chemoattractant protein (CCL2 - Cyste-

ine-Cysteine modified chemokine Ligand 2); RANTES - regulated on activated 

normal T-cell expressed and secreted

Table 3. Examples of adipokines as possible yin-yang modu-
lators of inflammation* 

Vasodilators

Nitric oxide (NO), adipocyte-derived relaxing factor, hydrogen 
sulfide (H

2
S), adiponectin, cardiac natriuretic peptide, adreno-

medullin

Vasoconstrictors

Superoxide anion, angiotensin II, endothelin-1

* All components of renin-angiotensin system are also expressed in periadventitial 

adipose tissue (2, 14), suggesting their paracrine involvement in the pathogenesis 

of atherosclerosis and hypertension. Whether adipose-derived contractile media-

tors may contribute to the so-called “adventitial shrinkage” due to myofibroblast 

contraction in postangioplasty coronary restenosis (80), remains to be studied

Table 4. Adipose tissue-derived mediators controlling vas-
cular tone*

Figure 4. Changes in nerve growth factor (NGF) amount and 
mast cell and vasa vasorum number in selected human cardi-
ac tissues from autopsy samples of subjects affected by co-
ronary atherosclerosis, expressed as percentage of controls. 
Modified from (36)

700

p=0.06

**

NGF in coronary vascular tissue

NGF in subepicardial adipose tissue
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Mast cells in coronary vascular tissue

Mast cells in subepicardial adipose tissue

Vasa vasorum in coronary vascular tissue

** **
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Adipoparacrinology of breast cancer: the role 
of mammary gland-associated adipose tissue 

It is known that inflammation can promote cancerogenesis 
(47-50). There is compelling evidence indicating that both nor-
mal mammary gland development and breast cancer growth 
depend, in part, on a microenvironment, of which adipose 
tissue is a key component. Interestingly, the mammary gland 
microenvironment during postlactational involution shares simi-
larities with inflammation, which may be promotional for breast 
cancer development associated with pregnancy (47). Adipose 
fibroblasts are key cellular components of breast cancer micro-
environment. These are bona fide steroidogenic cells and are 
thus one of the major extragonadal sources of estrogen secre-
tion. Estrogen synthesis is mediated by the enzyme aromatase 
cytochrome P450 (P450arom) which converts androgens to es-
trogens. In breast cancer, one of the most aggressive human 
cancers, intratumoral proliferation of adipose fibroblasts is ac-
companied by an increased P450arom expression, leading to 
proliferation of breast epithelial cells. Celis et al. (48) have pro-
vided the most extensive proteomic analysis of the mammary 
adipose secretome (3) in high risk breast cancer patients. The 
potential link between obesity, inflammation and aromatase 
expression may thus be critically involved in the development 
of breast cancer. In the mammary gland-associated adipose tis-
sue in obesity, necrotic adipocytes surrounded by macrophages 
form crown-like structures, a biomarker of increased breast can-
cer risk or poor prognosis (49). The presence of these structures 
was associated with increased levels of pro-inflammatory adi-
pokines, which were paralleled by elevated levels of aromatase 
expression and activity in mammary gland. 

Breast cancer is commonly associated with a prominent im-
mune, especially mast cell, response (2, 50). Both adipocytes 
and mast cells produce various factors known to upregulate 
aromatase expression; moreover, mast cell-derived tryptase is 
a potent stimulator of both angiogenesis and fibroblast prolif-
eration (reviewed in 2, 4). 

A novel piece in the puzzle of breast cancer is that NGF 
(18, 19, 34-37) stimulates breast cancer cell proliferation (51; 
cf. 52 for BDNF and neurotrophin 4/5). Further, NGF increases 
the secretion of VEGF in both endothelial and breast cancer 
cells, and thus provides additional evidence that NGF could 
be an important stimulator for breast cancer angiogenesis 
(53). Intriguingly, the anti-estrogen drug tamoxifen inhibits 
NGF-mediated breast cancer cell proliferation through inhi-
bition of the high-affinity NGF receptor, TrkA (tropomyosin 
receptor kinase A) (54). These data suggest a novel, NGF-me-
diated mechanism in the action of an old drug, tamoxifen, in 
breast cancer pharmacotherapy. Together,these findings open 
possibilities for an adipose NGF-oriented therapy of breast 
cancer, and urgently call for targeted studies on adipopharma-
cology of this neoplastic disorder. Accordingly, TrkA receptor 
antagonists should be considered potential new drugs in anti-
proliferative and anti-angiogenic therapy for breast cancer.

Adipoparacrinology of prostate cancer: the 
role of periprostatic adipose tissue 

Recently, prostate cancer was introduced in the list of 
obesity-related diseases, which basically relied on body mass 

index (BMI) as a marker of general obesity. However, the po-
tential role of periprostatic adipose tissue in the development 
of prostate cancer was neglected until recently when a few 
publications were released (55-57). In one of these latter stud-
ies (55), periprostatic adipose tissue has been harvested from 
patients undergoing radical prostatectomy, and the interleu-
kin-6 in periprostatic adipose tissue conditioned medium was 
approximately 375 times greater than that in patient matched 
serum; this correlated with higher pathological Gleason score 
in 45 patients. This finding suggests that periprostatic adi-
pose tissue may have a role in modulating prostate cancer 
aggressiveness by serving as a source of pro-cancerogenic 
adipokines. Likewise, periprostatic adipose tissue measured 
on computed tomography correlates with prostate cancer ag-
gressiveness (56). 

The prostate is an abundant source of NGF secreted by 
malignant epithelial cells and utilized as an important auto-
crine factor for growth and metastasis. Our discussion about 
the possible role of adipose-derived NGF in breast cancer de-
velopment and therapy (see above) may also address a pos-
sible link between the “oncotrophin” NGF (58-62, cf 63) and 
prostate cancer and other prostate diseases. In our ongoing 
study, we are collecting samples of periprostatic and anterior 
perirectal adipose tissue from prostate cancer patients under-
going radical prostatectomy, aimed at studying the immuno-
histochemical expression of NGF receptors, p75NTR and TrkA, 
and of BDNF receptor, TrkB. It is noteworthy that, small mole-
cule Trk inhibitors, such as CEP-701 (a trademark of Cephalon 
Inc., West Chester, PA, USA), are included in clinical trials (62).

Conclusion

This review has highlighted the state-of-the-science of 
adipoparacrinology of disease. The worldwide epidemic of 
obesity and related cardiometabolic diseases (atherosclerosis, 
hypertension, type 2 diabetes mellitus, and metabolic syn-
drome) and also cancer diseases, has focused attention on ad-
ipose tissue biology and the role played by adipose-secreted 
bioactive molecules (adipokines, fatty acids, prostaglandins, 
homocysteine, steroids, NO, H

2
S) in the regulation of metabo-

lism, inflammation, vasculature, and cell growth. 
Until recently, physicians have looked upon obesity as an 

accumulation of external adipose tissue (subcutaneous and 
abdominal). This was routinely evaluated by anthropometric 
measurements including BMI and waist, hip and, recently, 
neck circumference. However, recent data using non-invasive 
imaging, such as echography, computed tomography, MRI 
and positron emission tomography, reveal a new picture of 
adipotopography (fat mapping). We should therefore focus 
our attention not only on anthropometric values of external 
adipose tissue, but - more importantly - the “weight” of inter-
nal, organ-associated adipose tissue, including PAAT/tunica 

adiposa. Thin outside, fat inside (TOFI) and other phenotypes 
of WAT distribution are illustrated in Table 5. A predictive 
message of adipoparacrinology therefore might be that “be-
ing thin does not automatically mean you are not fat”, quoting 
Dr Jimmy Bell, Head of Molecular Imaging Group at Hammer-
smith Hospital, London, UK, the Master of fat mapping (64). 
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Therapy insight

Many routes may lead to a transition from a healthy to dis-
eased phenotype. However, there are not so many routes to 
travel in the opposite direction, that is, to treat obesity and 
related diseases, and extend life expectancy. The principle 
question thus remains: which of the pathogenic routes, and 
how, would be counteracted for therapeutic purposes? 

Here, we have also discussed the possibility that the dys-
functional, yin-and-yang pattern of paracrine secretion of in-
flammatory, vasoactive and oncogenic adipokines may be 
involved in the diseased process affecting organs associated 
with WAT; meanwhile, EAT may express BAT phenotype (65). 
Mechanistically, each step of the intracellular secretory path-
way of these adipokines might be a potential target for drug 
development. Although a significant amount of work is still re-
quired to uncover the multiplex biology of adipose tissue se-
cretion, the present review proposes that a detailed molecular 
understanding of paracrine secretion may open new avenues 
for discovering drugs for various diseases (see Table 1). Since 
the actions of adipokines are complex and diverse, we need 
to design novel studies to determine how these molecules af-
fect different processes triggered by various stimuli including 
inflammation and obesity. The present challenge is therefore to 
cultivate an adipocentric thinking about how we can make the 
adipose tissue secretion work for the benefit of human health. 
It is our belief that we should stay in close collaboration to more 
easily (and pleasantly) achieve that goal, as advised by the yin-
yang philosophy, also named “The Book of Ease”.
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